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Orthodontic Treatment of Severe Bimaxillary Dentoalveolar Protrusion with
Skeletal Class II Malocclusion Without Using Miniscrews
Abstract
Bimaxillary dentoalveolar protrusion is characterized by the proclined anterior teeth, protrusive lips, and a
convex profile. A proper orthodontic treatment modality for efficient anchorage control is necessary to
retract the anterior teeth and improve the facial esthetics significantly. The commonly used miniscrew
could provide absolute anchorage, however, it is accompanied by some risks and complications,
especially in adolescent females. This case report described a 16-year-old female with diagnosis of
skeletal Class II, normal mandibular plane angle, and Angle Class I malocclusion associated with
proclined upper and lower anterior teeth, excessive overjet, and a convex profile with lip incompetence.
We extracted her four first premolars first. Then, the Tip-Edge Plus bracket system and differential force
method were applied to replace the temporary anchorage device. The total treatment duration was 27
months. Her dentoalveolar protrusion was decreased, both lips were significantly retracted, the mentalis
strain was reduced, and her chin projection was improved. This case demonstrated that differential tooth
movement with controlled light orthodontic forces could be an effective strategy to treat severe
bimaxillary protrusion.
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CASE REPORT
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ABSTRACT
Bimaxillary dentoalveolar protrusion is characterized by the proclined anterior teeth, protrusive lips, and a convex
proﬁle. A proper orthodontic treatment modality for efﬁcient anchorage control is necessary to retract the anterior teeth
and improve the facial esthetics signiﬁcantly. The commonly used miniscrew could provide absolute anchorage, however, it is accompanied by some risks and complications, especially in adolescent females. This case report described a
16-year-old female with diagnosis of skeletal Class II, normal mandibular plane angle, and Angle Class I malocclusion
associated with proclined upper and lower anterior teeth, excessive overjet, and a convex proﬁle with lip incompetence.
We extracted her four ﬁrst premolars ﬁrst. Then, the Tip-Edge Plus bracket system and differential force method were
applied to replace the temporary anchorage device. The total treatment duration was 27 months. Her dentoalveolar
protrusion was decreased, both lips were signiﬁcantly retracted, the mentalis strain was reduced, and her chin projection
was improved. This case demonstrated that differential tooth movement with controlled light orthodontic forces could
be an effective strategy to treat severe bimaxillary protrusion. Taiwanese Journal of Orthodontics 2022;34(1):60e68
Keywords: Skeletal Class II malocclusion; Bimaxillary protrusion; Dentoalveolar protrusion; Differential tooth movement; Miniscrew

INTRODUCTION

B

imaxillary protrusion is a common dentofacial
deformity in Asian population.1e4 It is usually
accompanied by many esthetic issues, such as
facial convexity, lip incompetence with hypermentalis action on closure, procumbent lips,
protrusive anterior dentition, and excessive
gingival display.5 These would affect patient's
mental health, arise some social problems, and
lead the patient to seek orthodontic treatment for
improvement of their facial convexity and
esthetics.

The complex etiologies of bimaxillary protrusion
at least include genetic components and environmental factors, such as tongue volume, parafunctional habits of mouth breathing, tongue thrusting
and lip biting, etc.3 The classical strategy of orthodontic camouﬂage treatment is extraction of four
premolars, followed by retraction and upright of the
anterior dentition with maximum anchorage. In
order to enhance the anchorage, headgears, transpalatal arch with Nance appliance or skeletal
anchorage are the common options. The miniscrew
implant is one of the most widely used skeletal
anchorage. It could offer absolute anchorage with
minimum requirements for patient compliance.
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and analysis demonstrated skeletal Class II facial
pattern (ANB: 6 ), normal mandibular plane angle
(SN-MP: 31 ), proclination of upper and lower incisors (U1-SN: 114 , L1-MP: 113.5 ) (Figure 4, Table
1). The upper lip was 3 mm and the lower lip was
6 mm protrusive to E-line.

However, it might accompany some risks and
complications.6 Besides, some patients would hesitate to adopt the invasive procedures in the clinical
practice. As stated above, developing a non-invasive
method to provide sufﬁcient anchorage is a great
clinical demand.
In this paper, we reported a 16-year-old female
with Class II skeletal pattern and severe bimaxillary
dentoalveolar protrusion. She successfully achieved
the facial esthetics without the aid of miniscrews.
The anchor bends and the differential tooth movement applied in the Tip-Edge Plus bracket system
provided efﬁcient anchorage in this case.7e9 Therefore, signiﬁcant retraction of dental proclination and
lip procumbency were both accomplished.

Diagnosis
The patient was diagnosed as skeletal Class II
malocclusion with normal mandibular plane angle,
dental Class I malocclusion with dental crowding,
and bimaxillary dentoalveolar protrusion. Lateral
proﬁle was convex with lip incompetence.
Treatment objectives and plan

CASE REPORT

The treatment objectives for this case were: (1) to
achieve normal overjet and overbite; (2) to improve
the inclination of upper and lower anterior teeth; (3)
to attain bilateral Class I canine and molar relationship; (4) to reach a stable functional occlusion
and facial esthetic improvement with lip
competence.
This patient refused the invasive procedures, and
therefore, camouﬂage orthodontic treatment was
planned. We extracted the four premolars to relieve
crowding and retract the dentoalveolar protrusion
in both arches.

Clinical examination
This 16-year-7-month-old girl came to our orthodontic department for the lip protrusion. She had no
systemic disease and drug allergy. The extraoral
examination showed that her chin was deviated to
her right side in the frontal proﬁle. There were
ninety percent of maxillary incisors exposed and a
ﬂat smile arc. The lateral view illustrated a convex
facial proﬁle, lip incompetence and mentalis muscle
strain (Figure 1). The intraoral examination revealed
both crowded upper and lower anterior dentition.
Bilateral canine Class II relationship and molar
Class I relationship were noted. There was no deviation of upper and lower midlines. Her overbite
was 1 mm, and the overjet was 5 mm (Figure 2).
Panoramic radiograph displayed that her four
third molars were impacted (Figure 3). Besides,
asymmetric outline of bilateral condylar heads was
noted. There was no obvious carious tooth or bony
lesion. Pre-treatment lateral cephalometric tracing

Treatment progress
Preadjusted appliances with 0.022 x 0.028-inch
slots (Tip-Edge Plus Bracket system, TP Orthodontics, Inc.) were bonded in both arches; 0.014-inch
nickel-titanium arch wires were used for initial
leveling. A transpalatal arch was placed on banded
ﬁrst molars in maxilla to enhance the anchorage.

Figure 1. Pre-treatment extraoral photographs.
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Figure 2. Pre-treatment intraoral photographs.

Figure 3. Pre-treatment panoramic radiograph.

Table 1. Pre-treatment and post-treatment cephalometric analysis.
Skeletal Analysis
SNA
SNB
ANB
SN-MP (Go-Gn)
Dental Analysis
U1-NA mm
U1-SN
L1-NB mm
L1-MP (Go-Gn)
Facial Analysis
E-line mm
Upper
Lower

Figure 4. Pre-treatment cephalometric radiograph.
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Initial

Finish

Norms

85
79
6
31

85
79
6
31

82.91 ± 3.19
80.65 ± 3.05
2.25 ± 1.55
30.00 ± 4.48

8
114
10.5
113.5

1.5
97
8
108

5.26 ± 2.08
108.68 ± 6.45
6.22 ± 2.22
96.84 ± 6.28

3
6

1
0.5

1.26 ± 1.67
0.12 ± 1.98
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Figure 5. Preadjusted brackets were bonded and bypassed four second premolars. Anchorage was prepared with transpalatal arch and 0.016
Australian wire with the anchor bend applied mesially to the ﬁrst molars in both arches. Class I elastics with light force for canine retraction, followed
by incisors retraction.

dentitions and a ﬁxed retainer in lower arch for
maintenance.

Once the leveling and alignment was completed,
0.016-inch Australian stainless steel arch wires (A.J.
Wilcock, Whittlesea, Victoria, Australia) with anchor
bends (tip-back bends) adjacent to ﬁrst molars were
used. Canines were retracted by intra-maxillary
elastics with light force directly applied to the ﬁrst
molars in both arches (Figure 5). The processes were
lasted for approximately 6 months, followed by the
incisors retraction which took 10 months of work.
Additionally, light intermaxillary elastics were used
to improve the overjet discrepancy and reinforce the
anchorage. In the next stage, 0.021 x 0.025-inch
stainless steel wire in the main slot and 0.014-inch
NieTi wire in the deep tunnel were applied for
adjusting root angulation and torque for 6 months.
Class II intermaxillary elastics were also utilized at
night to maintain the interarch relationship. Finally,
interdigitation was done by wire bending and vertical elastics with 0.017  .025-inch TMA wire
(Figure 6).
The total treatment course was 27 months. We
delivered removable wraparound retainers in both

Treatment results
The improvement of patient's facial esthetics was
very impressive, that convex converting to straight
pattern, normal overbite and overjet, bilateral Class
I canine and molar relationship, as well as coincident facial and dental midlines (Figure 7). The posttreatment panoramic radiograph demonstrated
acceptable root parallelism without obvious root
resorption (Figure 8). The superimposition of
cephalometric tracing revealed that the maxillary
incisors were retracted 6.5 mm and extruded
0.5 mm, while maxillary ﬁrst molars were mesialized 1.5 mm. The mandibular incisors were retracted 2.5 mm and intruded 2 mm, while the
mandibular ﬁrst molars were mesialized 2.5 mm
and extruded 0.5 mm; and the mandibular plane
angle was maintained. As for the soft tissue, lip
posture was also improved signiﬁcantly (Figures 9

Figure 6. Finishing and detailing with TMA wire and vertical elastics.
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Figure 7. Post-treatment extraoral and intraoral photographs.

works as a misnomer for the former.10 However,
there is indeed some association between basal
prognathism and dentoalveolar proclination.11,12
Keating studied the cephalometric features of 30
Caucasian patients with upper and lower incisor
protrusion and proclination. Longer and more
prognathic maxilla, similar mandibular dimension
and prognathism, and mild skeletal Class II pattern
due to clockwise rotation of the mandible were
founded, compared with the control group.11 In a

and 10, Table 1). One-year follow-up results were
stable (Figure 11).

DISCUSSION
Bimaxillary dentoalveolar protrusion was deﬁned
as in both jaws the teeth protrude.10 The narrow
deﬁnition of another term, bimaxillary protrusion,
was to describe the condition that both jaws are
prominent relative to the cranium. The latter often

Figure 8. Post-treatment panoramic radiograph.
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Taiwanese. In the perspective of the soft tissue,
bimaxillary dentoalveolar protrusion was accompanied by protrusive and everted lips and lip
incompetence.10
The treatment options of bimaxillary dentoalveolar protrusion depend on the skeletal pattern, dental
alignment, soft tissue proﬁle, and patient's chief
complaint. Bimaxillary prognathism with signiﬁcant
skeletal problems is an indication of orthognathic
surgery, which may include upper and lower anterior subapical osteotomies (ASOs), Le Fort I osteotomy, and bilateral sagittal split ramus osteotomy
(BSSO). A patient of sagittal excess without severe
facial asymmetry can be corrected by the ASO,
combined with the extraction of the four ﬁrst premolars. Similarly, patients of skeletal Class II
malocclusion with mandibular deﬁciency, steeper
maxillary occlusal plane, and more obtuse nasolabial angle might be indicated for mandibular
advancement or two jaw surgery.13 By contrast,
bimaxillary dentoalveolar protrusion with skeletal
Class I relationship and normodivergent facial
growth pattern can be treated with either orthodontic treatment alone or in combination with ASO,
leading to different treatment duration and amount
of lip procumbency reduction.13 The presented case
was diagnosed as mild skeletal Class II malocclusion
but with normodivergent pattern. This made the

Figure 9. Post-treatment lateral cephalometric radiograph.

study on Taiwanese, Chen and her colleagues
enrolled 60 young adults whose upper and lower
lips were protrusive to E-line above 4 mm.12 Both
studies provided the evidence that bimaxillary
dentoalveolar protrusion having relevance to the
longer and more prognathic maxilla, and skeletal
Class II jaw relationship. But longer mandibular
dimension without signiﬁcant difference in the
sagittal position of the mandible was noted in

Figure 10. Cephalometric superimpositions. Overall superimposition registered on the cranial base and S point. Maxillary superimposition on the
palatal plane. Mandibular superimposition on the anterior internal cortex of symphysis and mandibular lower border. (Initial: black; Finish:red).
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Figure 11. One year follow-up of extraoral and intraoral photographs.

orthodontic treatment alone as a potential method
to correct the bimaxillary dentoalveolar protrusion.
In orthodontic camouﬂage treatment of severe
bimaxillary dentoalveolar protrusion, extraction of
four ﬁrst premolars, followed by retraction and
retroclination of maxillary and mandibular incisors
were applied to decrease the lip protrusion.14 Orthodontists usually face a great challenge of
anchorage preparation. A sufﬁcient anchorage is
essential to control mesialization of the posterior
segments, which may affect the outcome of anterior
retraction. To enhance the anchorage, adjunctive
methods such as transpalatal arch, Nance appliance,
second molar inclusion, headgear, Class II elastics,
and miniscrews are the potential candidates.15,16
Miniscrew, which is commonly used, could offer
absolute anchorage. However, it could be accompanied by some risks and complications, such as
screw fracture or screw-root proximity, etc.6 Besides,
the adolescent females, that are the population with
thinner alveolar cortical bone, tend to expose higher
risks of screw failure.17,18 It is worthy and important
to ﬁnd a substitute for efﬁcient anchorage.
In this case, moderate to maximum anchorage
was expected to restrict mesial movement of the
maxillary and mandibular ﬁrst molars until the
crowding and bimaxillary dentoalveolar protrusion

were resolved. We utilized a pre-adjusted bracket
with unique slot designed for differential tooth
movement (Tip-Edge Plus bracket system),7e9
without the aid of miniscrews. According to Begg's
strategy for differential force method, the bodily
translation of tooth movement could be made by
crown tipping, followed by root uprighting. This
can minimize the binding effect and decrease the
sliding resistance.10,19 Differential force method
requires only 1.5e2 oz of light force to trigger the
biological process of tooth movement.8 Therefore,
we prepared the anchorage with transpalatal arch,
and 0.016 Australian wire with the anchor bends
applied mesially to the ﬁrst molars in both arches.
The anchor bends here served as a tip-back bend
to tip the crown of the ﬁrst molar back, which
could reinforce the anchorage of posterior
segment. We should keep the anterior portion of
archwires approximately 20e30 mm gingival to
bracket slots. Clinically, the angle of the anchor
bend was usually about 40 , and it depends on the
inclination of molar. It is noteworthy that the wire
should not be directed lingually or buccally, unless
the molar is rotated.9 Apart from the archwire
setting, two-step protocol that the canine retraction
ﬁrst and the incisors retraction later was used at
the same time.
66
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Anchorage loss is an undesirable movement in the
orthodontic camouﬂage treatment. Previous studies
using 0.022-inch MBT prescription preadjusted
edgewise bracket system and anchorage sourced
from Nance button and lingual arch reported
maxillary anchorage loss about 2 mm.20 Another
study using anchorage sourced from the transpalatal arch, second molar ligation or headgear reported maxillary anchorage loss about 3.22 mm and
extrusion about 0.67 mm.21 A cone-beam computed
tomography study conducted by Richard and his
colleagues showed that treatment with transpalatal
bar or arch resulted in 1.95 mm maxillary molar
anchorage loss.22 In the present case, her maxillary
ﬁrst molars moved 1.5 mm mesially, and there was
no signiﬁcant vertical change of the maxillary ﬁrst
molars. The ﬁnal result was not inferior to the
published studies.
The appropriate amount of incisors retraction
mainly depends on the ideal facial esthetics. Lai
et al. stated that there is great variation of soft tissue
response, and it is difﬁcult to predict well with the
incisor movements.23 A study by Rains and Nanda
showed maxillary incisor retraction of 3.1 mm
induced the upper lip moving inward by 1.9 mm in
15- to 23-year-old Caucasian females. The ratio of
maxillary incisor retraction to upper lip retraction is
1.6:1.24 A cone-beam computed tomography study
in Asian populations reported a similar ratio as
1.73:1, and the ratio of mandibular incisor retraction
to lower lip retraction was 0.83:1.22 However, these
data were varied between different studies, and
might be inﬂuenced by age, sex, ethnicity and
treatment modality. As for our case, the ratio of
maxillary incisor retraction to upper lip retraction
was 1.63:1, and mandibular incisor retraction to
lower lip was about 0.45:1. The result was similar to
the published studies.
In orthodontic smile analysis, the posed smile was
evaluated by the amount of incisor and gingival
display. The ideal smile arc is deﬁned as maxillary
incisal edge curvature parallel to the lower lip curvature during smile, proposed by Frush and
Fisher.25 Incisor retraction may cause extrusion of
the incisors. This phenomenon would result in more
incisor and gingival display while smiling.26 Therefore, incisor retraction should be done with caution,
especially in the patient with vertical maxillary
excess. Because of mild ﬂat smile arc in this patient
initially, we could achieve a pleasing smile under
careful management.
This reported treatment method had some limitations. In the bimaxillary dentoalveolar protrusion
cases
with
hyperdivergent
facial
pattern,

miniscrews were still essential to provide the
maximum posterior horizontal and vertical
anchorage.27 With miniscrews, the molar intrusion
in both arches was anticipated for signiﬁcant reductions in the lower facial height (LFH) and SNMP angle.21 This case was diagnosed as skeletal
Class II malocclusion with normal mandibular
plane angle, hence the molar intrusion was less
important in this condition. Although our case
showed mild extrusion of mandibular ﬁrst molar,
the mandibular angle was maintained in the end. If
the usage of intermaxillary elastics could be
reduced, the better vertical control of mandibular
molars would be expected. To our knowledge, there
was scarce literature studying the molar anchorage
loss in the treatment with Tip-edge Plus bracket
system. More well-designed studies are still needed
in the future to prove its effect of anchorage control.

CONCLUSION
Severe bimaxillary dentoalveolar protrusion in
patient with skeletal Class II malocclusion can be
corrected by surgical or non-surgical approaches.
The precise anchorage control plays an important
role in orthodontic camouﬂage treatment which
aims to retract the anterior teeth and both lips.
While the skeletal anchorage was not available, the
preadjusted bracket system with differential tooth
movement may be a potential treatment strategy to
provide efﬁcient anchorage and achieve the facial
esthetics and stable occlusion.
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